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GENERAL NOTE 


Owing to the current nature of the investigations 
mentioned in the Technical News Bulletin, sometimes it will be 
impossible to supply printed information regarding them. 
However, in these cases, when the investigation has progressed 
sufficiently far, the Bureau will be pleased to furnish 
technical data to those engaged in the particular application 
of the subject, in order to avoid the delay incident to 
publication. 


1 Sources of Many persons interested in the operation of radio 

Elementary Radio stations are not directly concerned with the operation of 

Information either government or regular commercial stations. Some wish 
to maintain a private system of radio communication over 
comparatively short distances, while many others are interested 
in radio because it offers a very fascinating experimental. 
field. 

Different kinds of useful information, such as weather 
reports, market reports, time signals, and music, as well as 
other entertainment, are transmitted daily by radio and | 
received by thousands of persons in all parts of the United 
States. 

The recent developments in radio communication have bee. 
so rapid that a great deal of important information has not 
been collected in books, but must be sought in periodicals a1.” 
other sources, and of the number of important books which heave 
appeared recently many are not yet generally known. 

The Bureau of Standards is constantly receiving requests 
for radio information, and since the same information is called 
for by many of the inquiries received, and in order to 
facilitate answering such inquiries, Circular Noe 122, entitled 

| "Sources of Elementary Radio Information," has been prepared 

: and may be obtained from the Superintendent of Documents, 

‘ Government Printing Office, Washington, De C., at 5g per copye 
This circular gives information concerning radio 

periodicals, government radio publications issued by various 
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2 Radio Tele- 
phone Range 
Tests 


3 Thermomagnetic 


Analysis 


4 Safety Codes 


5 Gas Safety 
Code 
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bureaus, radio books from numerous publishers, radio laws and 
regulations, call letters, and safety precautions to be. observed. 
at radio stations, and it answers a few of the most usual. 
elementary qiestions concerning radio communication which are 
asked by the novice. 


| The Bureau. is planning to conduct comprehensive tests to 
determine the effective working. ranges of radio telephone 
communication when using various kinds of transmitting and 
receiving sets. Preliminary plans have been outlined for. this. 


work, and some correspondence conducted in regard to ite. 


_ In any study of. the physical properties of materials, the 
effect of temperature is of great importance, It.is well knowm 
that at a certain temperature ferromagnetic materials lose. 
their ferromagnetic properties and become very feebly magnetics 
It is not so well known, however, that cert#in more or less. 
abrupt changes in magnetic properties take place at lower _ 
temp ratures during heating and cooling, and that these. changes 
are often indicative of structural transformations in the. 
material. The Bureau of Standards has designed and. constructed. 
apparatus for the purpose of investigating these phenomena»... So. 
far as the Bureau is aware, little, if any, work of this nature 
has been done in this country, although valuable results. have. 
been obtained by thishethod abroad. The operation of. the 
apparatus is now under investigation, but it should soon be 
available for study of the magnetic transformations taking. 
place in ferromagnetic materials upon OAS or coolinge 


The National Electrical Safety Code has heen approved as 
an American Standard by the American Engineering Standards 
Committee. The make-up of a sectional committee for the’ 
revision of part 2 of this code has been nearly completed, and 
it is proposed to hold the first meeting in Septembere A 
revised draft of the Combined.Blectrical, Fire, and Safety 
Codes was completed on June 28, and the members of the Electrical 
Safety Conference have been informed that it is availablee 


In the discussions at the Natural Gas Association 
Convention recently held in Kansas City,» in which the Bureau 
took part, it was brought out very forcibly that poor gas 
service is often due to lack of standardization and improper 
piping of houses. It was strongly urged that the Gas 
ASsociation cooperate with municipal authorities to bring about. 
improvement in this respect. Part 3 of the Bureau's National 
Gas Safety Code covers this matter very fully, and every effort 
will be made to get this part of the ..*e in acceptable 
ecndition for adoption by municipalities. 

As a result of a questionnairé sent to the Health Depart- 
ments of a number (of large cities, mumerous responses have been 
received giving the status of their regulations governing the 
use of fase 
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6 Utilization — Considerable time has been spent during the past month by 

of Gas experts of the Bureau of Standards in making examinations in 
consumers’ homes of the completeness of combustion of gas 
when used in ranges having detachable solid tops. Many of 
these devices appear to be very dangerous to health, and the 
Bureau considers ites research on this subject. to be of 
great importance,/ } eats ah | 

Tests are being conducted on burners submitted by five 

manufacturers of gas appliances, and reports will be prepared 
on the results of these tests as soon as they are completed. 


7 Determination Difficulty is experienced in obtaining a refractory 

of Gases in crucible (other than ones of carbon) which will not react with 

‘Metals by Fusion the carbon in steels and give fictitious values for carbon 

in Vacuum monoxidee The most promising results obtained to date from 
crucible tests have been secured with a refractory of zirconium 
oxide (practically free from silica) with the admixture: of 
10% of aluminum oxide. The latter addition is made for the 
purpose of improving the mechanical rather than the chemical 
properties of the crucible. A medium carbon steel melted in 
this type of crucible was quite easily pumped free from gas 
while still molten and the carbon in the vacuum melted metal 
was only slightly lower than in the original sample, It is, 
therefore, to be concluded that there is very little, if any, 
reaction between the oxides of this refractory and iron carbide 
even at high temperature and low pressures, Duplicate analyses, 
using this type of crucible, gave results for gases in the 
metal which checked very well. , 

The results obtained on electrolytic iron by the direct 
fusion method and by the Gorens (antimony-tin alloy) method 
have been compared. The results for total oxygen are practically, 
alike. The hydrogen is higher as determined by the Gorens 
method, The ratio of C02 to CO was found to be 1 to 1 in the 
Gorens method but 1 to 4 in the direct fusion method. ‘These 
differences are probably to be attributed to the lower 
tempe rature reqiixvedin the alloy method. 

Runs have been made on a medium carbon steel by the two 
methéés. The results are not yet conclusive, since the type of 
crucible used for the direct fusion of the steel was of a 
composition different from the other crucibles used in the test. 


8 Mine Drill A committee, advisory to the Bureau of liines and Bureau of 
Steel Standards, has been formed on the subject of mining drill stee'-, 
their composition, treatment, thermal and mechanical, and 
reclamation; together with causes of breakage as related to 
standardization of design and practice, properties, manufacture 
and preparation, with the object of eliminating waste and 
delays in mining owerations. Several meetings have been held, 
a preliminary program mapped out, and the Bureau has made & 
survey of drill steel practice in the metal mines of some ten 
western states, obtaining data which will be of use in 
suggestions as to standardization of design, heat treatment and 
practice generally as relating to drills and auxiliary mining. 
machinery. Reports of this survey are in preparétione 
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The drawing of invar wire, mentioned in last month's 
Bulletin, has been continued. Invar wire 0.004" in diameter 
was obtained and finer wire could have been drawn had dies 
been available. 

. Invar tape was made by first drawing the metal into wire 
a little less than 0,25" in diameter and then rolling the wire 
flat in a hand mill. Tape 0.015" thick and 0,26" in width was 
obtained. It is very difficult, as was anticipated, to get the 
tape in straight lengths. However, this is believed to bea. 
question of design of the rolling mill and accessory equipment, 
particularly the method of feeding the tape into the rolls, as 
well as very careful adjustment and alignment of the rolls. 


10 Wear of Metals Very gratifying progress has been made during the past 


11 Nickel 
Deposition 


Mae. Error in 
“Item 17 of 
“Bulletin No. 63, 
Titer Method for 

Revising of 
Copper Map 
lates” 


month in the investigation of the wear of metals, A detailed: 
study of the machine was first carried out, and preliminary 
runs mde to familiarize the operator with the apparatus. A. 
series of tests were then conducted, using hardened Ketos 
steel, to first determine if repeated runs under identical 
conditions would give check results. Very close checks were 
obtained measuring the rate of wear both in terms of milligrams 
loss per revolution of specimen and loss in weight per 

1000 kg.e me of work done, Tests were then made to study the 
effect of change in load on the rate of wear as well as tests 
to determine the effect of speed. It was hoped that by 
increasing the speed, the time of duration of a test could be 
decreased. At the higher speed used, however, there seems to 
be a polishing action with a consequent decrease in rate of 


WEaALe 


The Bureau is continuing its work on the various phases of 
the investigation of nickel deposition, Reports upon this work 
were made by members of the staff at the annual meeting of the 
Américan Electroplaters' Society, held in Cincinnati, about 
July first. These reports were favorably received and led to 
considerable discussion of the details of the recommendations. 
The Society unanimously endorsed this work and urged that it be 
continued. The investigation concerning the acidity of nickel 
depositing solutions is being summarized for publication as 
@ Technologic Paper of the Bureau, and a paper is being prepared 
for presentation to the American Hlectrochemical Society upon 
the conductivity of nickel solutions. 


Unfortunately, an error occurred in the second line of 
the third paragraph of item 17, Bulletin No. 63, entitled, 
“New Method for the Revising of Copper Map Plates." The first 
sentence of this paragraph should read "In brief, the process 
consists in directing a stream of the electrolyte, in this 
case a copper sulphate solution" instead of "copper oxide 
solution." 
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13 Cooperative 
Investigation 
of Sheet Steel 
Enamels 


14 Failure of 
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The ware made during last month has been tested for 
resistance to impact, to attack by weak acids, and for 
resistance to thermal shocks Two methods have been used for 
the latter test: (1) Heating of the plates filled with cold 
water over a bunsen flame and (2) repeatedly quenching the 
ware which is heated at 175°C in cold water. The results of 
the two methods of testing check very well as to grading the 
ware for resistance to thermal shock. It has been found that 
the relation of the expansivities of the ground coat and cover 
enamel apparently is an important factor in the ability of the 
ware to resist chipping of the enamel when suvjected to thermal 
shock. The results indicate that with a given ground coat, 
failure of a cover enamel can be remedied by changing the 
composition of the cover enamel so as to give it a lower 
coefficient of expansion more nearly approaching that of the 
ground coat. Increasing the expansivity of a ground coat to 
correspond with that of the cover coat also appearsto eliminate 
the defect of chipping of the ware under sudden heating and 
cooling. 

Specimens of the sixteen ground coats and cover enamels 
have been prepared for expansivity tests and the coefficients 
of expansion of these enamels are now being determined. 

Since the strength of the enamel is an important factor 
in its ability to withstand impact and thermal shock, consider- 
able work has been done during the month on the preparation. of 
specimens of the various enamels for compression tests. While 
there are many difficulties in preparing cylinders of enamel. 
3/4" in thickness free from gas bubbles, it is believed that a 
suitable method has been found. 

_ Some of the laboratory results are now being cheoked at. the 
plant of the cooperating manufacturer and as soon as the testing 
of the ware and enamels has been completed at the Bureau, the 
manufacturer's representative will return here for further work 
in the investigation. 


During the recent meeting of the American Society for. 


Paint and Varnishfesting Materials at Atlantic Citys there was an extended 


on Exposure to 
the Weather 


informal discussion of the mechanism of failure of paint and 
varnish films on exposure to the weathere One party to the. 
discussion claimed that a paint or varnish film should. contain 
moisture in order to retain its elasticity, The known 
beneficial effect of baking a_varnish film was then cited.as . 
being contradictory te this theory that moisture improved the 
durability of paint or varnish. The importance of the problem . 
makes it appear advisable to study baked varnish films in order 
to obtain some definite data on the effect of baking. The Bureau 
has cormenced an investigation in which a series of spar 
varnishes of varying lengths of oils will be baked on tin 

panels at different temperatures, and then aeeuen for durability 
when exposed to the weather, 
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15 fmissivity of The Bureau of Standards has already galled attention to 

Roofing Materialsthe question which has arisen concerning the most efficient 
covering for keeping the inside of a balloon hangar at a 
minimum temperature when exposed to the sun. ‘The same questior 
also applies to tents and similar structuresi 

From consideration of the emissive and absorptive properties 

of substances, it appeared that instead of using the roofing 
material now obtainable, which has (1) both sides covered with 
asbestos, or (2) both sides covered with a bright metal. 
(aluminum paint) the proper covering is one in which the outside 
is a good reflector (white paint or asbestos) for short. wave 
lengths and the inside is covered with aluminum paint which 
reduces the radiation into the building. 

' These conclusions were verified during the past month when 
it was found that the radiation from the rear side. of. an all-. 
asbestos roofing material was reduced by 50% by having the out- 
side of asbestos and the inside painted with aluminum. The 
temperature rise above the shade temperature was only 15°C as 
compared with 25°C for the sample in which both sides were 
covered with aluminum. 

It seems obvious that tents and other enolosures exposed 
to the sun can be made more comfortable by painting the inside 
of the roof with aluminum paint, 


16 Publications The Advisory Committee on Zoning, which has been working. 
on Building and with the Division of; Building and Housing of the Bureau of 
Housing Standards has completed "A Zoning Primer," which explains the 


elements of zoning in popular style. It describes the object 
of zoning, the need, the health and property protection 
afforded, and its effect on the cost of living. Legal problems 
with an outline of what some cities have accomplished, and a 
zoning program are also included, among other subjects. Copies 
may be obtained from the Sint aaaenne of Documents, Govern- 
ment Printing Office, Washington, D. C., at 5¢ each. Large 
orders will be filled at the rate of ple OO a hundred, or 
$8200 a thousand. 

A selected bibliography of soning has also been issued. 
This contains critical references to the most important articles 
on the subject which have appeared in periodicals and books. 
Special sections are devoted to the arguments for and against 
zoning, to the legal aspects of zoning, and to such technical 
matters as the relation of city planning to zoning, the 
different types of districts, and agencies and administration for 
zoning. The bibliography my be obtained by application to the 
Division of Building and Housing, Department of Commerce, 
Washington, De Ce 

The regular monthly report of building material prices in 
over 50 cities for July lst. and the monthly charts showing the 
recent course of wholesale building material prices have lately 
been issued, The chart has been published extensively in the 
building trade press and real estate paperse 
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17 Durability of 
Cement Drain Tile 
and Concrete in 
Alkali Soils 


18 Endurance 
Testing of Tires 


19 Power Losses 
in Automobile 
Tires | 
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Technologic Paper No, 214 of the Bufeau of Standards is 
the third progress report to be issued on Le Fie Teen etal of 
the durability. of cement drain. tile and concrete exposed to 
alkali soils and waters. It gives en account of the condition 
in 1919 and 1920 of experimental drains laid in western alkali 
districts in 1913, and of large concrete blocks similarly 
exposed in 1915. Both drain tile and concrete blocks were ede 
up in sufficient quantities and variety to be representative of 
all qualities, and were placed in typical alkali sections of the 
arid belt from New Mexico :t6 Montana, 

‘The paper gives tentative conclusions concerning the use of 
these materials, and also carries two appendices, one containing 
a sumary of the absorption tests on samples of all types of — 
drain tile used in the investigation, and the other a discussion 
of the occurrence of soluble salts in the soil, and their 
action on cement and concrete, ‘This may be pbtained at 10¢ per 
copy from the Superintendent of Documents, Government Printing 
Office, Washington, Ds. Ce 


The machine for subjecting tires to an endurance test has 
been in continous operation during the past month, Several 
different arrangements of cleats on the drums have been tried 
out and a standard method tentatively adopted. Several tires 
have been run to destruction with varying results. Additional 
data are being compiled on power losses in tires from the 
dynamometer tests, and Technologie Paper No, 213 on Power 
Losses in Tires is now ready for distributions 


This subject is considered in Technologic Paper Nose 213 cf 
the Bureau of Stondards, which may be bought at 5¢ per copy 
from the Superintendent of Docum nt Governuent Printing 
Office, Washington, De Cy 

In connection with the general investigation of automobile 
tires and innor tubes, a rather comprehensive program has. been 
laid out for dynamometer tests to study, among. other things,. 
the power losses, or energy dissipated into heat, in tires 
operated under different conditions of axle load, inflation 
pressuve, speed, temperature, and tractive efforte 

Preliminary tests have been made to determine the influence 
of these factors which, aside from matters of design, are the 
principal Ltems effecting the power loss ina tire. 

A contimation of the work will involve problems of design 
and constriction, of influence of “oversize” tires and. of 

"cord tires” of power loss, mileage, and general efficiency or 
operations. 

“An investigation will be made to determine the. effects of 
tire fillers, shields, puncture proof tubes, ete., and the 
properties of cushion tires will be studied, The equipment used 
in this work consists of two Sprague electric absorption 
dynauosreters, one of which acts as a motor and drives the wheel 
carrving the tiré, while the other is driven by a pulley 
bearing agains: “h* tire, The power input and output may be 
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readily measured, and apparatus is provided for obtaining all 
other necessary data, Curves are given showing the power loss 
under different conditions and formlae by which the results 
were caiculated are explained. 


20 Specifications The principal work in connection with this investigation 
for ifilk Bottles during the past month has been carried out in cooperation with 
; the Glass Containers Association. It has been thought that 
the washing and sterilization process is largely responsible 
for the short life of milk bottles in service, In order to 
determine, if possible, the importance of this factor, 
investigation has besn made of the effect of sterilization as 
carried out commercially. 
| A set of new milk bottles was run through the washing 

machine of a local mils distributing company and then brought 
to the Bureau for examination. Since the ordinary life of a 
milk bottle is reported to be 30 trips, the bottles were . . 
treated 30 times, being cooled to room temperature after each 
washing, A microscopic examination of the surface of these 
bottles before and after treatment failed to show any change 
of apparent significance. 

It has been found in the course of previous work at the 
Bureau on this same general subject that small amounts of 
absorbed moisture will be driven out by heating to 250°C, and 
that the elimination of the moisture in this way will be 
accompanied by a breaking up of a thin superficial layer of 
the glass. 

This test when made on the milk bottles that haa been 
through the washing and sterilization process 50 times,as statec 
above, gave nega-ive results. It is of interest to note in 
this connection that a series of tests recently made at the 
Chicago laboratories of the Glass Containers Association on 
the strength of bottles before and after similar treatment 
showed no decrease of strength. 


‘21 Effect of An investigation of the effeet of washing compounds cn 
Washing Compounds glass surfaces has been started as a part of the cooperative 
on Glass work of the Bureaus. Chemical analyses are being made and 
tests of the tendency of different compounds to produce a film 
on the, surface of the glass are under way. 


i 
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@e°Durability of Technologic Paper No, 215 of the Bureau of Standards, whieh 
Bole Leather may te bought from the Superintendent of. Documents, Government 
Filled with Printing Office, Washington, D. C., at 5¢ per copy, describes. 
Bulphite Cellu- the preparation of four lots of leather used to determine.the 


‘Tose Extract comparative durability of sole leather filled with sulphite 
cellulose extract, and sole leather filled with ordinary 
vegetable tanning materials, such as chestnut wood and 
quebracho extracts, 

Several hides were used in the preparation of each lot, @' 
alternate sides were filled with the sulphite cellulose extrec 
Each pair off soles contained one sole prepared by each metho , 
both of which were cut. from the same hide, and from similar 
locations. 
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The results of actual service tests are presented, which 
show that the average wear of the leather filled with sulphite 
cellulose extract was 9.08 days per unit thickness, and of the 
ordinary leather 9.06 days. 

_ Complete chemical analyses of both the new and worn soles 
are also given. The general conclusions are that there is no 
difference in the two leathers as reflected by the chemical 
analyses, that sole leather filled with sulphite cellulose 
extract is as durable as leather filled with chestnut wood and 
quebracho extracts, and that the former could well be used in 
place of the latter materials, thereby conserving them for the 
actual tanning of leather for which they are more suitable 
than sulphite cellulose extract. 


23 The Origin A book entitled "The Origin of Spectra” has been completed 
of Spectra by two members of the staff of the Bureau of Standards. It 
contains about 400 pages of manuscript illustrated by 49 figurese 
The following are the titlesof chapters: I The Quantum Theory 
of Spectroscopy; II Energy Diagrams; III Ionization and 
Resonance Potentials for the Elements; IV Line Absorption. 
Spectra of Atoms; V Line Emission Spectra of Atoms; 
VI Cumulative Ionization; VII Thermal Excitation; VIII 
Thermochemical Relations; IX X-ray Spectra; X Photoelectric 
Effect in Vapors; XI Determinations of h Involving Line 
Spectrae Appendices: I Computational Data - Periodic Table; 
II Bohr's Theory of Atomic Structure, 
This book is to be published in the momograph series of 
the American Chemical Society, and will be printed by the 
Chemical Cataloge Company of New York. . 


PUBLICATIONS OF THE BUREAU OF STANDARDS RELEASED DURING JULY. 
Scientific Papers. 


§ 438 Tests of Stellar Radiometers and Measurementsi.of ther nergy 
Distribution in the Spectra of 16 Stars. W. We. Coblentz 10¢ 


§ 439 Sensitometry of Photographic Emulsions and 4 Survey of. 
the Characteristics of Plates and Films of American es 
Manufactures Raymond Davis and Fy, My, Walters, jr. | 35¢ 


Technologic Papers 


T 211 Radiators for Aircraft Enginess S. Re Parsons and 
De Re Harper eota 50¢ 


T 212 Carbon lonoxide in the Products of Combustion from 


Natural Gas Burners. I. V. Brumbaugh (Bureau of Standards) 
and Ge We Jones (Bureau of Mines) lod 
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Circulars 


82 Ue Se Government Specification for Linseed Oil, Raw, 
Refined, and Boiled (2nd. edition) 5g 


84 U. Sé Government Specification for Basie Carbonate 
White Lead, Dry and Paste (2nd, edition) 5¢ 


88 Us Ss Government Specification for Leaded Zine Oxide, | 
Dry and Paste (2nd, edition) 5¢ 


91 Us. Ss Government Specification for Ocher, Dry and Paste 5¢ 
(2nds edition) 


93 Us. Se Government Specification for Tron-Oxide and Iron- 


Hydroxide Paints (2nd. edition) 5¢ 
111 U. S. Government Specification for Flat Int6rior 

Lithopone Paint White and Light Tints (2nd. edition) 5¢ 
117 U. Se Government Spcification for Interior Varnish 

(2nd. edition) 5¢ 
122 Sources of Elementary Radio Information 5g 


These publications may be obtained from the Superintendent 
of Documents, Government Printing Office, Washington, De Ce, . 
at the prices given above. 
Respectfully, 
Se We STRATTON 


Director 
HGB 
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